von Willebrand factor is a cofactor for thrombin-catalyzed cleavage of the factor VIII light chain.
The proteolytic activation of highly purified, heterodimeric porcine factor VIII and factor VIII-von Willebrand factor complex by thrombin was compared at I 0.17, pH 7.0, 22 degrees C. During the activation of factor VIII, heavy-chain cleavage is necessary to activate the procoagulant function, whereas light-chain cleavage is required to dissociate factor VIII from von Willebrand factor. The kinetics of activation of free factor VIII and factor VIII-von Willebrand factor complex were identical. The steady-state kinetics of thrombin-catalyzed heavy-chain cleavages and light-chain cleavage of factor VIII either free or in complex with von Willebrand factor were studied using sodium dodecyl sulfate-polyacrylamide gel radioelectrophoresis and scanning densitometry of fragments derived from 125I-labeled factor VIII. Association of factor VIII with von Willebrand factor resulted in an 8-fold increase in the catalytic efficiency (kcat/Km) of light-chain cleavage (from 7 x 10(6) to 54 x 10(6) M-1 s-1). The catalytic efficiencies of heavy-chain cleavage at position 372 (approximately 6 x 10(6) M-1 s-1) and position 740 (approximately 100 x 10(6) M-1 s-1) were not affected by von Willebrand factor. We conclude that von Willebrand factor promotes cleavage of the factor VIII light chain by thrombin which is followed by rapid dissociation of the complex, so that the rate-limiting step becomes heavy-chain cleavage at position 372. This accounts for the observation that von Willebrand factor has no effect on the kinetics of activation of factor VIII by thrombin.